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ABSTRACT: 

PURPOSE: To realize a high-brightness light-emitting 
element with good 

reproducibility by making a desired shape of a lens on the 
surface thereof 

uniformly with good reproducibility and controllability, 
thereby efficiently 

deriving light which is emitted from the active region 

thereof to greatly 

improve external efficiency. 

CONSTITUTION: An integrated lens layer 3 having a 
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plurality of lens-like 

parts 3a on its upper surface is formed on the upper part 
of a light -emit ting 

element. A GaP growth layer 2 and a GaAs buffer layer are 
grown on an n-type 

GaP substrate 1, and raw-material gas is dissolved in 
accordace with the light- 
intensity distribution of excimer laser beams to change the 
temperature of a 

substrate 1, and the lens-like parts 3a are grown with the 
growth rate made 

large in the part upon which strong light is incident. 
Thereby, the thickness 

of a growth layer may be freely controlled with the 
distribution of luminous 

energy to obtain a desired shape of the lens-like parts 
with good 

reproducibility. External efficiency is greatly improved, 
so that a 

high-brightness light-emitting semiconductor element with 
good reproducibility 
may be realized. 

COPYRIGHT: (C) 1993, JPO&Japio 



08/02/2004, EAST Version: 1.4.1 



(i9)B*H«FWf (j p) (12) Q fffl & $f (a) aDm-m&mm 

#1^^5-190901 

(43)&MB TO 5^(1993) 7 J! 30 B 

(5i)inta.' wme& fTftmm& j % fi &m$k*m 

H 0 1 L 33/00 A 8934-4M 

M 8934-4M 



m* m*m<?>&5(± 6 jo 



(21)tfcBS#^ 


ft8m-6806 




000005049 










(22)tfJ@JB 


TO44p(1992)l)|17B 




^/ft*«H«imSte»J22#22*l 








llJ* 






















(72)SBH^ 
























(72)^H^^ 
























(74)ftJIA 













(54) [ ane**] ^mtmtm? t towna* 



(57) 

mm *<mi. mmvWiLfcxtfimtzm 

GaPSM2^GaAsA 7 7rf5:MU Xdfx 

•7 wif*«3eM*#fliK «fc o lt me. 

«tti<jjra<«Bftwvyx««!i(«»<i,n4. 



(a) 




3a 

3- 



(b) 



08/02/2004, EAST Version: 1.4.1 



1 

\zmm<r>v yxmmrf&titz vyxmrn^m 

[ ut#ii 3 ] mamma .mzm-z mxmm 

Wimm2izim<D*m&mm?. 

imxm ] msfryxmmmi. mivyx^<o 

u^m i iz&ww^mmm?. 

i mm. 5 ] m&<7)±.iztfLmzmi-zm t . 

«iaK*SHku«o5iv^#«««isat**< vxv 
yxmrnmamt. 

[000 1] 

wu xmL<mmm±mz^.mLx^it^^ 

[0002] 

[ftJlWSHf] fB^^-F (MTLEDtK 

LEDii*fflHtt*irt*fc«). fyrxf-y9>nz 
Kfr&ftmtix&mmKmmizm^ixTZfz. » 

mmw<nmftmms*?mmiizm% ztiz x o t=* 

OH!*, LEDttlWF^MSfciWfiSflfar^ii:* 4 
[00 03] L*»U 1*fcBttTttfl!S*l4LEDfctt 

cd& h* -x h a-mm^+W) l e d <7>j- «y r * ffl^ 

[0004] J:<afe<iTV^&J:pt£, LEDIifitf* 
3fe&**Sift fc £S«»* -IV Y mm b VRWX'lkBim Stt 

[0005105 14 LED*)* y 7" frtttVCHM^/Uf 



2) #H¥5-1 909 0 1 

2 

fltfftt*IWUfc^97-C*4. LEDiiPffi|6l5 1, 
Sif(6]5 2f®a^* s S^-&. A»fcjWI92 6S«0|g# 
ft 5 3 J 0±# V\AJrcWBfcA#**#**tt£T±R 

E D <vm £ 1^ yXtttcfM IX . 3fc*MR 0 tK L2&*£ 

[0006] 06»iV^ 7nVyX-ftUsG a A 1 A s 
OLED<?)JP&0-C2&6. (a) {i-£«9±B50£inU 
10 (b) imWffl&TFT?. £CDLED(i, JAPANESE JOUR 
NALOF APPLIED PHYSICS VOL. 30, No5B, MAY, 1 9 

9 1, PP.L910-L913tCf2fi$ft£kOT-S>£. C\<7)L 
EDI ooti, 8ftft*<Dl«^a*.XA'hA^fcB 
JftftfcfflJfll/Cttl OQum0)]syXimt:fflLU * 

TV**. 
[0007] 

CJBS^HWfcUidffSWSI] ClOLEDiOOcoSS 
20 ffc*tt**£i$o-CSWtt-S. *1\ PIGaAslS 

10 litS i 02K1 0 7ZX'l-v?&X'&foL. * 
F »J V ^7 7 4 ffi-Ctia 1 5 0 m m^igSrSttl) . £fL 
JLPEffi^tGaAsXttA lGaAsICJ:») 

^«tt«0<»*l 1O£0 
^tl>. pfA 1 GaAs?77Ml02, G 

aAs?gttJfl0 3. niAlGaAs?77h'110 

mil 0 1 fcH'XftOGaA IAs?77F1102 
^ajtSSlTXvf-y^t, nM«ffil08, pM« 
30 Sl09*JRWLTftJft-*-«. 

[0 0 08] Lj6»L£<0K#**tt. pyX^ggl 1 1 

)V hrtv 7 <^fett*K* fclWW-r* t b t> tcffjaSBff 
4fc, 1 0 0/xmtjSV«S^*15:^)t-ri>^S* { *) 
[0009] *JMHtt±E<0J: 3 *aaw)X^*i»A'f 
40 *a5?&%-tf6iJ1»tt«J:<SS#U, ffitt««-?ftjfcl,fc3t 

[00 10] 

its mn±izfc&mt:mimfrt>%xm r )&? 
m&m<r)*mm%m?x'h-?x . zmizmmv 
v yxyimwtiLZtit: uyxtmmz±.mzmm itz 

[ o o 1 1 3 t < a, mEi/^xmswitt. friev 

50 yX4M<7)Sffii!^gB*W(c«l3cfflWvStt®^B£$tL 



08/02/2004, EAST Version: 1.4.1 



3 

[ o o 1 2 ] m Kit. mtt&m\zmmti& 

[ 0 0 1 3 ] *?4 Kli. mi\syx$kW§\m%i\/y 
[ 0 0 1 4 ] #4 L<<4, ««o±fcjfcR**J&lM-* 

[00 15] 

ximmmmfcztitz v yxmm &±mmm i 
tw. mm. wmx<mrcti. t 
mmxmuzmmmmzn o * . 

[0016] £<G#9WWBeSS?linfiG a P««C<7)± 
fcnfflGaPjft£JI£jic*U ?%<?>iefc 

5. iav >x mmmz*.Miz&& l , sikjk^^ 

[00 173 

1 <4, ( a ) 

(i-5-o±siair^t, ( b ) mwmzTF-t. zco^m 

(RJt^Jf-HLED) 0(4. nlGaP 
S«10±(CnSGaP)$^Ji2, XVplGaP«g 
13#JIMS*UCVV&. pSGaPjfcRJf 3f4. ±fflfc 

zwrnwyxims a.zBtfLLizuyxmmt lx 

[00 18] P->-XO3at401 (a) tTK-fio 

XM&Ztll. VyX«SP3 aO±¥fflIUHl (b) fc 

4 fc . plGaP AAfl 3 <0_LE<7>(5t?+* W4 P £t 
«4**»«$<t, nfiGaPfflKlOTlBKIinSMS 
5#»j£§ix.&. 

[0019]<ICDLEDO (iJfcKJf £M3il£ H-r UT 
EDOfctfl^MOCVDiSfifc^vrJWSflS. CI 

<^LED0J4MJ.x^/k#y *X7 4y£4 9. 
nSGaPJ12^2/um)S*L7tO*>, XdfvVl—- ? 
L&* 5 *> pSG a P&&JI 3 £j£*LTJIMS 
VX?4 4 05flBPtt£«2 1±"mS2Ojtiin. 
2 5^m^»t L. W^#TOj£ftJIJ¥£5jumfc 



3) #B8¥5- 190 90 1 

4 

Liz. W>Xtt»3att. xdf^W— fJl63l«4J-fliK 

4 mmxmMwmL2 1 *>«*#«fl:§*i**> 

tttlX%&.Zill. 

[00 20] 04^i*^Bfl^^J;I.LEDO^oSm^fflv^ 
$#I^MOCVDSB4 0«>)±B*#&S'*-. i<03t 
I)jgMOCVD||B4 0l4. tt*W)';7?*3 1tf>«fe 

7a-f-vy^;U3 2*%^$tL. 7D-fty^3 

2<0+fc**I*l*»^*7 , ^3 3j!(^aRSilTV^. D 
10 77?3 1 ©J1.Ji«ttt*Ji!«3-f^34**«Bi*<l, 

J4#X&AP3 5. 3 6**Rtt^>*lTV^4. 4£. >)T 
7?31<n±.mzit. X*^VW— f4 1. ^^7 
^^4 2. 5 7-4 3, -?X?44, **3R4 5«W 

[0021 ] >7x;\39f± s U7?:?31. 7n-ft 
y^3 2c0+O-»f-tr^3 3tf0±lcS* i n.i.. -t-feX 
* 3 3 "7X/ n 3 9 J4iSJf &3 ^ 3 4 4 0 if 
ffltKMSJU . ] )T?f3 1 CO+tCJi^XSAP 3 
20 5 4 9. JWUflrf* . F-aV h ifxtfffltZtib. x 

7-f/kM 2£$$L S5-4 3K4 Oiftft^JEittS 
tit. ■?x?4 4£3SaL3E#*4 5K£9lKJK$*l 
T. I/— !f3IAP3 7<t l ?'7XA3 9C^$^6. 
[0022] V7.?44l43£^45fc4 l 3'>XA39 

£ fc i "5 ^xa 3 9 fcAIM-S f ftV> 

3$»t>mtlA*mL»T99 3 lcOP-tmP3 

v^i. l^lciSfc, i<0J:dtLT»ffSn«:LED 
0tt» fi^Wti ; &*BS:toLED0^4fiS<7)]SSJlS: 

[ 0 0 2 3 ] 02t±» *^ijizi^^^^(r,m2^ 
JtWfcjtft. dCOHS|gilJ-e{±LEDl Olis nMGaA 
slSll(OJ:(:nlGaAsA'77rI12, nfG 
a0.5A 10.5As/A 1 A sflfrfcfcS^frlWiRit 
40 113. nSGa0.3A10.7As^7-xF114. Ga 
0.65A 10.35Asvgttll 5, pMGaO.3A10.7As 

[0 0 24] pSGa0.3A 1 0.7A s ? 5 v h'Jf 1 6 

^tCi-^T^ «ffi(C^ifcilOVyX^ail 6ai&f 
•f £ U VXJMJtl 1 6 ft* . ^ yX^U 1 6 a 

{40 ( b ) KtS-T 4 3 fc±*«**iau>XKt:»jfi* 

fi. 0 (a ) iztp-tt. nzzmmmmKmaizixz. 

[0 02 5] Ga0.65A 1 0.35A sviSttJi 1 5 4>|SI«t* 
50 U—f3t$ mi LX V yXWM 1 6 a (OIWMW 



08/02/2004, EAST Version: 1.4.1 



5 

fo%mmz£hm&'<i*>Zt\ l Zi:nX. pSGa0.3 

a 1 0.7 a s 9 y v vm i enmmmizmwtmcomtt 

tt« 1 SmmHtlh. £<59LED 1 0(2, 4M>&£6 
6 0 n m<9#feC93Bfc£^-f „ 1 6 atfOlTF 

^g?*W(-Ga0.65A 1 0. 35 A s *S14Jf 1 5£j&ft£ 

ZtiKc^tikbX'hl. 

[0026] nltil 7linlGaAsSIl 1 C7)T 
mizmtftZtl, pMmffil8tepKGa0.3A10.7As 
UvYmi 6CD±Wl l zBf&2ti&. P S«ffil8(2« 

m&mzzmizmiiitzcohu-jxh&mi. wx 

6 a.<TMMWKbm\W 1 k : km\.XVVXW&\ 
6 a <r>7M 0 4-5 ft . V vXttSB 1 6 a WWWMXm 
btiXh*). ^izV&tf&AZiiZm&.tfhl. 4 
ft, PiS?5«/F«i6««;wi»wrcF-tf:^L 

ft 1 ), ^<^*-t*^S* s i^. .ICDLED 1 OS: 5m 
m^7 >yt,Z*:-)V FUg Lft i ,1 , 2 0mA^Ji^ 
fimSTl 0*>f7fcfi!*fc^:V^U8»JS$r^L.ft. 
[ 0 0 2 7 ] 0 3 1±, ^aW^HOBfc*^* 3 <T>% 
timtriFCt. i<0iatW«iLED10li. nlGaA 
slS2 1itplGaAs^77rI22, nIGa 
0.5A 10.5As/A 1 Asjffr^&l. I nGaA 1 P¥ 
gft£JfR8tJl2 3, pSI n0.5 (Ga0.3A 10.7) 
0.5P?5-y FJ124, I n0.5 (Ga0.5A10.5) PvS 
©12 5, nffil n0.5 (Ga0.3A 10.7) 0.5P?5-y 
HJ126, nlGaA 1 A s * 2 7tfZ<7)1&bZ 
nmZtLXUZ. nlGaAlAs^'y7|27^)l 
fcUinI«ffi2 8)WKfc;5*U nlGaAslS2 1« 

[0028] ^tfOMfeMTti, LE D 2 Oli&cDi. 5 1 
SftSflS. pMGaAsA-y7rJl2 2{i, P fGa 

as««2 io±t:w— rmmix. mmtz&< 

tchi.o\iZ nlG aAs!I2 1 <0?fig£Jt«tf)lSSBfc 

[0029] I nGaAl P¥8Hfc£JBRit*2 
3£«J1U ££>(CpMI n0.5 (Ga0.3A 10.7) 0.5 
P?7 7Hl24Sl^-f*Wtm> nIGa 

[00 30] ££>{;:, I n0.5 (Ga0.5A 10.5) PvS 
ttS2 5 % nil n0.5 (Ga0.3A 10.7) 0.5P?7-y 
HJB2 6 , nlG a A 1 A s ^VTJl 2 7 £jfftj££ 
Lft, nlGaA 1 As^f -"r >y7'JB2 7li> VyXftgfl 
24a£X<yf-y?"C1&i;U nSm®28, pS«S 
2 9#»liUJ*lS. pIGaAs??7HI24iW 

*;#-f6ft#>, *o±o*i£ofl*fc«oT*iiitti' 

yX^tJBfigSill.. I n0.5 (Ga0.5A 10.5) PvS 



(4) ^¥5-1 9090 1 

6 

ttJB2 5*>^*Bt:m*»'33ieiKi. )s>Xtt%2 4a<0 
± -eSiKcAStrSft^^tK 0 ai 

[003 1 ] #?^te#§ft?Bt£?£$l£tl>«fl 

Uflilf, GaAsI^ZnSSel ZnCdSSe 
I n G a A s P^«0#ff^) LE D{Cfiffltf}*!> . 
10 4ft, X^vVl/— ftfOftfcOtr^y'f *>l>- 
•f, He-Nel/-f, ^V-fiOSHG^, THG 

[0032] 

[%bJco^i*] ^wmzxti\i. safffc/hSfcuvxtf 
IW^iRamSfift UyXaWJB*±»tWS Lft£ 
kfcJ: 0, vStt^T^tft^ti^tS^^-^ 

20 S"?* { Witt«t<*«$fLS. 4ft, 

[ 0 0 3 3 ] it*«2 tKIKOtOfti, *0«S 

[0034] ft»«3 fciEifcOt (7)T(2, »#W*iStt 

mzfe-> x mm v yxmzmm^m . 
[oo35] at$34 cie»«ot <9Tti, ^«sftfJi« 

[0036] mX5 tetEtt*>J: o=5r*J8#8;fcJ:*i 
if, Jfc^V^O^jSSSr^ < LTUyX^fr' 

[01 ] W^SEflt^^^m-^^JtWSr^-riR 

[02 ] *mmLwm&wnzjnmM*7km. 

40 ^S. 

[03] *wmmaemwm=<nmmmik 

[04 ] *^4£^^^^tfos^S^^-f»fB 
0. 

[05 ] a»P<OA«ftKffi»tt*KWt&H. 

0 1 0 2 0 aBK^-fsr-K (LED) 

1 GaPSS 

50 2 n-GaPSII, 



08/02/2004, EAST Version: 1.4.1 



(5) 

7 

3 P-GaPjftJML 15 2 5 

4 18 29 pMlfii 16 2 4 

5 1 7 2 8 nMISi 2 7 
11 21 GaAslS, 30 
1 2 2 2 Jiv7rm 3 1 

13 23 *mwmmm 32 

14 2 6 n-?7 7Kl 3 3 

[01] [02] 

(a) (a) 




40 39 



^¥5-1909 01 

8 

[03] 
(a) 




08/02/2004, EAST Version: 1.4.1 



(6) 



HHPP5-1 909 0 1 




(72)3891# llJ* HfiB 



08/02/2004, EAST Version: 1.4.1 



